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Nowadays, it is important to produce high accuracy and eco-friendly products; 
manufacturers need several daring plans, unique ideas and new technologies for their industrial 
performances. Therefore a countermeasure of vibration for machine tools using alkaline water 
with polymer was developed and evaluated. Alkaline water pH 12.5 and Polyethylene oxide were 
used because of the low cost and less health risk. A depth investigation of the relationship 
between the mixed polymer in the alkaline water regarding the corrosion resistance of a material 
to the alkaline water and damping ratio of the mixed were firstly investigated. The damper 
structures using alkaline water with polymer were developed, and three dampers were set for 
restraint vibration in the small machine tool; they are the support base, the vise, and the headstock. 
The noise, vibration and surface roughness of each damper was evaluated. The CNC (Computer 
numerical control) milling machine was also used regarding the effectiveness of damping material. 
Here, Machining using strong alkaline water with polymer for decreasing vibration of cutting tool 
was analyzed. Meanwhile, the effect of damping material to the machine tools was also calculated 
by FEM (Finite Element Method) simulation. The lastly evaluated regarding noise, vibration, 
surface roughness of a workpiece and the tool life in the experiment. On the other hand, the 
polymer PEO-8 (Polyethylene oxide No.8) was used for other necessities in engineering fields. 
Therefore, the permanent lubrication using grease with polymer for the movement of sliders in the 
machine tool was developed and evaluated. Firstly, the grease with a polymer was developed for 
high cohesion property. It is a non-Newton property which can be followed with moving 
substances. Next, the W-rollers were developed for collecting and distributing of the grease 
around the slider in the machine tool permanently for the whole machine life. This device consists 
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of the outside roller for collecting, holding and distributing of the grease and the inside roller for 
adjusting the thickness of the grease layer. Four W-rollers were fitted on the slider in the machine 
tool. Finally, the level of the “Eco-friendly” regarding the proposed method was evaluated by Life 
Cycle Assessment. The permanent lubrication using grease with polymer and W-rollers was highly 
effective for both industrial and environmental. This method is extremely useful for supporting 
both “Ecology” and “Economy” simultaneously. Moreover, the mixed strong alkaline water with 
polymer PEO-8 as lapping slurry for neutralizing the distribution of the diamond for the polishing 
surface likes a mirror. In this system, the polishing device was firstly developed for the 
experiment. The linear motor driver with the polishing head was set in the spindle of the CNC 
milling machine. A shaver was substituted for linear motor drive and Polypropylene was used for 
the polishing head. This system evaluated for high-speed polishing on the flat surface and fine 
polishing process using a minute part. As a result, the permanent grease lubrication and 
eco-friendly, the vibration of the machine tool and cutting tool, the noise, the surface roughness, 
the surface like a mirror is improved significantly and are all investigated and evaluated through 
experiments. 
 
